Copper and immunity.
The immune system requires copper to perform several functions, of which little is known about the direct mechanism of action. Animal models and cells in culture have been used to assess copper's role in the immune response. Some of the recent research showed that interleukin 2 is reduced in copper deficiency and is likely the mechanism by which T cell proliferation is reduced. These results were extended to show that even in marginal deficiency, when common indexes of copper are not affected by the diet, the proliferative response and interleukin concentrations are reduced. The number of neutrophils in human peripheral blood is reduced in cases of severe copper deficiency. Not only are they reduced in number, but their ability to generate superoxide anion and kill ingested microorganisms is also reduced in both overt and marginal copper deficiency. This mechanism is not yet understood. Neutrophil-like HL-60 cells accumulate copper as they differentiate into a more mature cell population and this accumulation is not reflected by increases in Cu/Zn superoxide dismutase or cytochrome-c oxidase activities. The identity of copper-binding proteins in this cell type may be useful in learning new functions of copper or assessing copper status. Neutrophils, because they are short-lived and homogeneous cell populations, are predicted to be an effective and valuable tool for assessing nutrient status in human populations.